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(54) KOMn03Hl4M« XJIAflArEHTA 

(57) Pecfcepai: 

MaoOpeTeHne othochtca k CMeceBbiM 
xnaAareHTawi, ucnonb3yeMbiM b GbiTOBOM, 
TOprOBOM W npOMblliJJieHHOM oOopyAOBaHMM. 
KoMno3L\nn coAepawT, o6.%: neHTacfcTopoTaH 
15-70; reniact)TopnponaH 20-70; oaho W3 
coeAHHeHM^, Bbi6paHHbix M3 rpynnbi, 
coAep^aiM©^ nponaH. 6yTaH, M3o6yTaH, 
An4>Top3TaH, rsKcacJrropnponaH, 



Terpac{)Top3TaH, OKTa4)TOpL^MKno6yTaH 1 -20. 
CMeceBofl xnaAareHT 6onee ym/iBepcaneH n 
nepcneKTHBeH, HeM HSBecTHbie, 

npeAHa3HaM6HHbie Ann cepBMCHoro 
o6cny>KHBaHH« b xonoAHJibHofl TexHUKe BMecTO 
npwMehmeivioro x^aAOHa 12, Han6o/iee ujupoko 
Mcnonb3yeMoro b xonoAH/ibHofi 

npoMbiujJieHHOCTM. 3 Ta6n. 
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(54) COMPOSITION OF COOLING AGENT 

(57) Abstract: 

FIELD: domestic, trade and industrial 
equipment. SUBSTANCE: composition 
comprises, vol.%: pentafluoroethane, 15-70; 
heptafluoropropane, 20- 70; one of compounds 
selected from group consisting of propane, 
butane, isobutane, difluoroethane, 



hexafluoropropane, tetrafluoroethane, 
octafluorocyclobutane, 1-20. Mixed cooling 
agent is more universal and promising than 
those known in the art, particularly cooling 
agent 12 widely used in refrigeration 
industry. EFFECT: improved composition of 
the cooling agent. 3 tbl 
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M3o6peTeHne othochtca k cociaBy 
o3OH06e3onacHoro HeropKNero xnaAareHTa, 
npeAHaaHaMeHHoro Ann npwweHeHHfl b 
xonoAHnbHoB TexHuxe BiwecTO 3anpemeHHbix 
xnop4>TopymepoAOB (X<t>y), comacHO 
MoHpeaxibCKOMy npoTOKony. 

B HacTOflti^ee BpeMn b KaMecTBe 3aMeHMTenn 

R12 B 6blTOBO& XOJIOAWJIbHOfi TeX H UK© 

npnM8H«eTc« R134a, ciwecu ymeBOAopoAOB 
nnn AUcJjTopoTaH c nsoGyraHOM (C1). OAHaKo, 
Tame xnaAareHTbi Mano npuroAHbi Ann 
peTpocfwTa AeflcTBytomero Ha R12 
o6opyAOBaHMfl n3-3a no«<apoonacHocTM nnn 
HecjoBwiecTkiMocTH c KOMnpeccopHbiM MacnoM. 
H3BecTHa TaioKe 030Hooe3onacHan KOMno3W4nn 
CM1, KOTopan coAepwm R218, oonaAaiOLHUfl 
3KCTpeMaribHO bwcokhm noKa3aTeneM 
napHMKOBoro scpcfceKTa (GWP > 34000), 
nooTOMy, b cb?!3h c y>KecTOMeHneM 
aKOJiornnecKHx Tpe6oBaHMM k 3TOMy noKasaTenro 
nepcneKTMBbi LUMpoKoro npwMeHeHHH TaKkix 

BeiHeCTB AOHKHbl 6blTb OrpaHUHeHbl. H3BeCTHbl 

H3 naTeHTHOM AOKyMeHTaunH KOMno3M4Hki 
xnaAareHTOB Ha ocHOBe AHcfDTOpxnopMeTaHa 
(xnaAOH 22), npeAHa3HaneHHbie Ann 3aM8Hbi 
xnaAOHa-12, Hanpmviep: 

1. naTeHT N (WQ92-12216) 
ripeATio^KeH cocraB xnaAarem-a, Bee. %: 
XnaAOH 22 (AM<$TOpMeTaH) - 41 - 71 
H3o6yTaH - 2 - 20 

XnaAOH 142b (1 ,1-AHc|)Top-1-xnop3TaH) - 21 

-51 

npeAnoweHHbifi MHoroKOMnoneHTHbitf 
xnaAareHT oonaAaeT npneMJiewibiM ypoBHeM 

XOnOAOnpOH3BOAMTe/lbHOCTM B XOriOAM/lbHOM 

o6opyflOBaHHH u KOHAHLiHOHepax BOSAyxa, 
o6naAaer xopowefi coBMecTWMOCTbK) c 
MacnaMM, HMeeT ODP = 0,05. 

2. (laTem- N (W092-16596). 
XnaAareHT cocTaBa, Bec.%: 

XnaAOH 22 (AM<£TopxnopMeTaH) - 65 - 75 
XnaAOH 125 (neHTacfcTopoTaH) - 15-25 
flponaH - 5 - 15 

XnaAareHT HeTOKCMMeH, HeBocnnaMeHneMbiM 

C HM3KHM K03Ct>C})HI4MeHTOM OK3THH, OOJiaAaeT 

xopoiueM coBMecTMMocTbK) c MacnoM. 

3. naTeHT N 2013431 (cJwpMa CaHno 
SneKTpMK JIta). <t>npMa npeAnaraeT 
KOMno3Mi^Mio xnaAareHTa, <x>Aep>Kainyio CMecb 
ranonAMpoBaHHbix ymeBOAopoAOB, b oocTaB 
KOTopofl bxoa»t: 

cJrropAnxnopMeTaH (R21) m no KpatfHetf wiepe 
oaho cJrropanKwnbHoe coeA^HeHne H3 rpynnbi: 
Tpnc})TopMeTaH (R23); neHTacf}Top3TaH (R125); 
xnopAMcfrropMeTaH (R22); -1,1 
AMcf)Top-1 -xnopMeTaH (R142b); npn 

COOTHOLUeHMM KOMHOHeHTOB, MaC.%: 

<PTOpAMxnopMeTaH - 0,1 - 50,0 
cpTopanKMnbHoe coeAMHeHne - 50 - 99,9 
np©Ano>KeHHbie cocTaBbi Mano coBMecTHMbi 
c MacnaMM pa3nnMHbix KnaccoB, 
MMHepanbHbiMH, nonn3ct>npHbiMii. Hawoonee 
6nn3KHM no cymecTBy peiuaeMofl 3ap&w 
nsnneTcn M3o6peTeHne "KOMnosHiji/m 
xnaAareHTa" (3aflBKa Pocch&ckoH <t>eAepauun N 
96104188/04, 20.11.97), KOTopoe 

paccMaTpMBaeTCfl HaMM KaK npoTOTun. 
KoMno3nqnn xnaAareHTa coAep>KMT 
Ancf)TopxnopMeTaH, cj^TopAHxnopMOTaH , nponaH, 
i/inw 6yTaH, vinw u3o6yTaH, nnn oaho 
4>TopanKnnbHoe coeAHHeHne H3 rpynnbi 
T6Tpac()Top3TaH (R134a nnn R134) 
TpucpTopaTaH (R143a); AH<J>Top3TaH (R152a); 
AncJrropMeTaH (R32); renTac&TopnponaH (R227) 
reKcacfrropnponaH (R236); OKTacf)To p wen o6y Ta h 
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(RC318), npn cneAywiAeM cooTHOiueHUM 
KOMnoHeHTOB, 06.%: 

flki4>TopxnopMOTaH - 45 - 80 

<J>TopAMxnopMeTaH - 15 - 40 

nponaH, win 6yTaH, nnn M3o6yTaH, unvi oaho 
cfrropanKwnbHoe coeAnneHMe M3 rpynnbi 

T6Tpa4)TOp3TaH, TpWCf)TOp3TaH, AMC^TOpSTaH, 

A^cfjTopMeTaH, renTac|)TopnponaH, 
reKcacfjTopnponaH, o KTacjjTo p 14 n Kno6y Ta h - 0,1 - 
25,0 

HecMorpn Ha to, hto otot cMeceBo^ xnaAOH 
6onee yHUBepcaneH n nepcneKTMBeH, neM 
M3BecTHbie, npeAHa3HaneHHbie An« cepBMCHoro 
o6cny>KHBaHHfl xonoAnnbHMKOB, paoaraiomKix, 
K3K Ha xnaAOHe 12, TaK v\ Ha xnaAOHe 134a, 
OAHaKo, HaAO OTMeTHTb, mto cMeceBbie 
KOMno3W4nn Ha ocHOBe nepexoAHbix 
xnaAareHTOB R22, R21, R142b, R124 n AP-, 
npeAnaraeMbie Ann peTpocpnTa Ae^CTByjoiMux 
xonoA^nbHbix MaiuwH, Mano nepcneKTHBHbi bo 
BHOBb M3roTaBnnBaeMOM o6opyAOBaHMM. 

3aflaMa nsoSpeTeHMfl coctoht b cosAaHMn 

030HO5e30naCHOCl KOIVin03ML;MH C HM3KMM GWP 

Ha 6a3e komhohbhtob, npoM3BOAHMbfX b Pocxjmm, 
KOTopafl Morna ncnonb30BaTbcw b KaMecTB© 
peTpocpnTa v\ b nepcneKTMBe Morna 
npuMeHHTbcn n b KanecTBe xnaAareHTa BHOBb 
n3roTOBneHHoro oGopyAOBankin. nocneAHee 
CBA3aH0 c TeM, mto npn ocBoeHnn R134a b 
KaMecTBe yHUBepcanbHoro 3aMeHHTenn R12 bo 
Bcex BMAax xonoA^nbHoK TexHMKH ooHapyaceHO, 
mto no 3KcnnyaTai^noHHb(M cBo^cTsaM, 
OKonornMecKOM m nowapHOM 6e3onacHOcrn oh bo 
MHorux cnynaflx ycTynaeT cweceBbiM 
KOMno3HUMflM. Ilpn pa3pa6oTKe KOMnosvmnn 
ncxoAHbiMM TpeGoBaHMHMH ABnflnncb: 

- Hynesovi noKa3aTenb ODP 

- noKa3aTenb napHMKOBoro sqbqbeiaa GWP 
Aon>K6H 6brrb MeHee, mbm y R134a 

- no?Kapo6e3onacHocTb 

- nAK Ha ypoBHe R12 n R134a 

- OOBMeCTHMOCTb C KOHCTpyKL^HOHHblMH 

MaTepnanaMM 

- OTHocMTenbHafl MoneKynnpHan Macca 
110-120 

- coBMecTMMOCTb c pa3pa6aTbiBaeMbiMM b 
Pocchh MacnaMM 

- HannHne oTenecTBeHHo^ cbipbeBofi Ga3bi 
Ann npoM3BOACTBa KOMnosni^MH 

- MMHMMH3ai4MH KOHCTpyKTMBHblX M3MeHeHM« 

npn ncnonb30BaHMM b KawecTBe peTpocf)HTa 
6biTOBoro, ToproBoro m npoMwoineHHoro 
xonoAi^nbHoro ooopyAOBaHMfl 

- KOMno3nm>m Aon^KHa 6biTb npuroAHa Ann 
peTpodpnTa o6opyAOBaHnn, pa6oTaK>mero Ha 
R12. 

Ann peujeHUM 3ToC^ 3aAann npennoweH 
xnaflareHT Ha 0a3e qbTopyrnepoAoa n 
ymeBOAopoAOB, o6ecneMMBaKDU4n^ 
BO3M0>KH0CTb SKcnnyaTai^nn n cepBMCHoro 
o6cny>KMBaHMfl o6opyAOBaHHfl, pa6oTaioiAero Ha 

xd>y 

riOCKOnbKy 6onbUJMHCTBO MSBeCTHblX 

peTpoc()MTHbix CMecei^ Ha ocHOBe R22 (cm. 
Ta6nuLiy 1) MMetoT MoneKynnpHyra Maccy MeHee 
100 eA-, npHMeHeHne nx b o6opyAOBaHMH c 
i\bh Tpo6e>KH bi m m HacocaMM, paOOTaiOL^HMM Ha 

R12, npHBOAMT K 3HaHHTenbHOMy CHM>KeHMIO 

npon3BOAnrenbHocTM. HoaTOMy b KaMecTBe 
ocHOBbi 6bina Bbi6paHa KOMno3Miinn R125 - 
R227, o6ecneHMBaioiAan BO3M0>KH0CTb 
nonyMeHun xnaAareHTOB c OTHoewTenbHotf 
MoneKynnpHO« Macco^, 6nn3KOM k R12, c 
yqeTOM BBeAeHMfl b cocTaB TpeTbe^ 
cocTaBnniou^e^ c MeHbiuefi MoneKynnpHoi^ 
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MaccoM (R152a, R290, R600 n AP )- 

ripn Bbi6ope cocTaBa KOMnoanunii Ana 
KOHKperHoro npuMeHeHMfl npoM3BOAnncn 
TepMOAMHaMMHecKnW pacMeT xapaKTepucTMK 
xonoflMribHoro mixna, 3KcnepnM©HTanbHO 
onpeflejifuincb 3aBHCHMOCTb P Hac - T h 
B03ropaeMOCTb CMecefl (npw bb©a©hhh b cocTaB 
R152a win yrneBOAopoflos); coBMecTHMOCTb c 
KOMnpeccopHbiMM MacnaMM M 

KOHCTpyKUMOHHbiMM MaTepiianaMH. nocne 
cooTBeTCTByiOLne^ KoppeKmpoBKM cocraBa 
npoBOflkLnwcb ncnbiTaHna KOMno3kmnn b 
AewcTByioiAeM xonoAunbHOM o6opyAOBaHwn. 
B pe3y/ibTaTe npoBeAeHHbix m ocn e ao BaH m ft 

yCTaHOBfieHO, 4TO 3aBHCl/IMOCTb P HQC - T M0>KHO 

perynnpoBaTb b wnpoKwx npeAenax, 
o6ecneHHBan T mn or -28 ao -46°C nyTeM 

MSMeHeHUfl COOTHOUJeHMfl KOMFIOHeHTOB. 

HeKOTopbie M3 pe3ynbraTOB onpeAerieHMfl 
3aBMCMMOCTM P Ha c - T npMBeAeHbi b Ta6n. 2. 

Ms npeACTaBJieHHbix AaHHbix cneAyeT, mto 
KpMBafl Ann oAHott H3 KOMnosHijHfl 6nn3Ka k 
aHanoiwHOfi Ana R12. Bo3ropaeMOCTb CMecefl 
TaioKe 3aBncwT ot cocraBa. 

Cmbch R125 - R227 npaKTMHecKH n»o6oro 
cooTHOLUQHMfl nepexoAflT b pa3pnA roptoMUX npw 
BBeA©Hnn R152a CBbiuje 40% unw 
ymeBOAopoAOB Bbiwe 18-20%. AJiHTenbHafl 
HaAe^Han 3KcnnyaTaLjMfl xonoA^nbHoro 
o6opyAOBaHHfl AOCTuraeTc* npn ooecneMeHww 
coBMecTMMOCTH xnaAareHTa c KOMnpeccopHbiM 

MaCJlOM, T3K KaK npH nJlOXOfl COBMeCTMMOCTM 

B03MO>KHa cenapauMfl Macna b Hcnapmene, 
HapyiueHne B03BpaTa Macna b KOMnpeccop ki 
npe>KAeBpeMeHHbi« BbixoA ero W3 cTpoa. 
3KcnepnMeHTanbHO ycTaHOBJieHO, ^to ocHOBa 
KOMno3HUHM R125 - R227 coBMecTHMa c 
nonnscpupHbiM MacnoM X<t>C134, ho 
npaxTMHecKH He pacTBopaeTca b MMHepanbHOM 
Xct> 12-16. ripn Ao6aBKe k ochob© R152a ao 
40% pacTBopuMocrb b MMHepanbHOM iwacne 
B03pacTaeT H©3HaHWTenbHoe, a npn BBeAeHHw 
ymeBOAopoAOB Bbiiue 10-12% KOMno3HL^MH 

CTaHOBMTCfl COBMeCTMMOM. 

kl3 AaHHbix raOn. 2 cn©Ayer, mto npn 
coAep>KaHMH ochobhoA coda BJifl to m© ft R227 - 

R125 B KOMn03MI4HM AO 90 06.% M BB6A©HMM 

TpeTbeft cocTaBnaioineft b kojiumsctb© 10 o6\% 
w Bbiiue yAaeTCfl co3AaTb TpexKOMnoHeHTHbie 
CMecu no c£yHKqnoHanbHoft 

xapaKTepucTMKe P Hac - T, noAOOHbie M3BecTHbiM 
xnaAareHTaM R12, R22 unn R502. Ha 

OCHOB3HHM BbinOnHSHHblX paCMSTHblX M 
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SKcnepwvieHTa/ibHbix wccneAOBaHWft 6binn 

BW6paHb1 KOMn03MUMM ATIfl H3yHeHMfl MX B 

KanecTBe xnaAareHTOB b paooTaiomiix Ha R12 
xonoAWibHHKax. 

Ann ncnbuaHUM ncnonb30Banncb 6biTOBbie 

XOnOAMJlbHMKM, CKOHCTpywpOBaHHblB noA xnaflOH 

12 m sanpaaneHHbie KOMnpeccopHbiM 
MMH©panbHbiM X012-16 v\nv\ nonM3*npHbiM 
MacnoM XOC 134. n©p©A ncnbiTaHMAMM 
arperarbi xonoA^/ibHUKOB BaKyyMnpoBanncb ao 
ocTaTOHHoro AaaneHun 5 - 10 mm pt.ct. m 
3anpaanRnncb xnaflOHOM 12 nnn 
kiccneAyeMbiMki CMeceBbiM KOMno3ui4HflMn. 

flosa 3anpaBKM KOMno3HUnnMM cocTaBnnna 
0,8 - 0,9 A03bi 3anpaBKH MOHO-KOMnoHeHTOM no 
nacnopTy. Pe3ynbTaTbi arux ncnbiraHMft 
npuBeAeHbi b Ta6n. 3. Pe3ynbTaTbi 
3KcnepnM6HTanbHb!X ncnbiTaHMM 
xon o Ann b h h ko b co CMeceBbiM xnaAareHTOM Ha 
ochob© R227 - R125 n oat b© p)KAa \ot 
B03M0>KH0CTb npuMeHeHMfl nccneAyeMofl 
KOMno3ni^nn B3aM©H R12, Haw6"onee ainpoKo 
npMMeHfltoLAerocp b xonoAMnbHOM TexHMKe. 

Bee nccn©AOBaHMfl cmscm npw 
Mcnonb30BaHMM B3aM©H R12 oSecnennBajor 
0©3OTKa3HOCTb paGoTbi xonoAMnbHMKOB Ha 
p©^<MMax, 6nn3Knx k pacM©THbiM. Ho c 
yBennneHMeM coA©p^aHnn R125 b cMec©Bo^ 
ocHOBe AaBneHkie Ha nnHnn HameTaHktfl 
KOMnpeccopa B03pacTaeT noaTOMy 

npeAnoHTMTenbHbiM cocTaBOM, 
o6ecneMMBaiomMM B03MO>KHOCTb SKcnnyaTaunn 
oOopyAOBaHMfl b pe>KMMe, 6nn3KOM k 
paweTHOMy Ann R12, flBnneTca KOMno3ML^nn 
(o6.%): 

TenTactJTopnponaH - 40 - 60 

fleHTacf)Top3TaH - 20 - 50 

H3o6yTaH (R600a) - 15 - 18 

OAHara, 3to He MCKnJOHaeT ncnonb308aHHfl b 
KanecTB© TpeTbePi cocTasnflJomeii R152a nnn 
RC318, nponaHa nnn 6yTaHa. 

<DopMyna Mao6peTeHM^: 

KoMno3HL^Mfl xnaAareHTa, coAep^Kainan 
renTac^TopnponaH, OTnnnaiomaflcn TeM, hto OHa 
AononHWTenbHO coAep>KMT n©Hracf)Top3TaH n 
oaho M3 co©AHH©Hni^, Bbi6paHHbix M3 rpynnw, 
coAepKamefl nponaH, 6yraH, M3o6yTaH, 
An4)Top3TaH, reKcacJrropnponaH, 
TeTpacj3Top3TaH , oKTac{)Topi4HKno6yTaH npw 
cneAyrcmeM cooTHOiueHMM KOMnoHBHTOB, o6.%: 

rerrrac|)TopnponaH - 20 - 70 

neHTacf)Top3TaH - 15 - 70 

Oaho M3 coeAnneHvifl, Bbi6paHHbix M3 
BbiLueonvicaHHOM rpynnbi - 1 - 20 
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OCHOBHUE XAPAKTEPMCTHKW H3BECTHHX CMECEBHX XJIAflATEHTOB 
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| R22/124/142b (60/25/15) | 


97.5 | 
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R12 
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| R22/125/290 (38/60/2 ) | 


101.6 | 


-49.0 
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R502 


R402B 


1 R22/1 25/290 (60/38/2 ) | 


94.7 ! 
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R408A 


| R22/125/143a (47/7 /46) f 


87.0 J 


-43.5 


0.02| 


R502 


R404A 


| R125/ 143a/ 134a (44/52/4)1 


97.0 | 


-48.0 


| 6.001 


R502 


R407a 


j R32/125/134a (20/40/40) | 


90.1 ! 


-45.5 


O.OOi 


R502 


R407b 


| R32/125/134a (10/70/20.) | 


102.9 | 
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0.001 
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Bee 



Tkhii . , oC I ODP 1 AHaaor 

i I 
1 1 



O 



to 



O 



-5- 



CO 



o 
o 



5; 

CD 

I 



§ 



a 

I 



C\2 

8 

1 



C\2 

8 

0: 



I 

zs 
cva 

as 



c\2 

1 

CV2 



C\2 

ID 
CO 
I 

r- 

Eg 



CV2 

CO 
I 



CN2 
-■1 

8 

1 



ID 

CO 
I 

Cvi 



ID 
CO 
I 

Cv! 
C\2 



ITJ 
CO 
1 



Cv2 



Cv2 

8 

1 



l\2 

© 
CO 
1 

cvi 



Cv2 

8" 

1 

r- 

CM 
OS 



w 

to 

00 

cs 

C\i 

02 



04 
*» 

10 
00 
1 

Si 



Cv2 



8 

1 



C\2 

LD 

CO 



1 m 

CD P. 

a> cd o 



in co o w w o N 00 co u;i o h 02 ^ cv> 00 
co ^ n r- ^ o> co cp co ^ 00 to cp w vh co 

<ri 02 co co xt5 id tfi cd ts co o h co in en oi 

tH ri r) H *h t>2 



CP tD CP CO CO CP CP i.O tO ri O « W □ U"J O 

in co en to CO o to 10 to o ^ co co cvi ^ 

-A oi cvi co ^ in 10 <d jn no o csi ^ cd co o 

tH rl rl H rl d W 



«?fl CD GO O CP CU CO Cvi O O ID LD O O O 



O 



w w co w in in (jd r- 



(X5 O n 00 co CO 

v-l vH rH tH <H tH 



mo in o o ici h a itj ^ od 0 o o o id id 

tO ri (D tH ID O (£) CVJ CV2 C\2 ?5 ^ UQ OQ vH tjD 
t4 rH oi CS3 CO CO ^ ID CO iN GO CP Q O CO 



tor-cp^cvitoujococviouocooocoo 

^ tH CV3 C\i CO CO ^* to 1X0 CD oi CD CO CD 



^rHCvic^COCO^^LOtOr^COCPO 

vH r-l rH 



BID O IX) O ID O If J O O ID O ID O ID Q 
CVJ C'J r-i rH C^ CVi CO CO ^ ID 



O 



-6- 



CO 



CO 

cn 
cn 



O 



a, ro 



as fo & 

CD O Eh 



Eh 
>. 

O 



g4 



C 8 



ctl 
Cu 
>. 

a 

■v P< 

Ss 8 

- Q 
0) Ok 
s CU 

is 



p« 

° 59 



. a3 

ro q. 

o a* 

2 « 



K Q 
w ft 

^ pq 



1 & 



I 

o 

o. o o 

K W *=3 

| o § 



o 


EH 


a 


» 












o 



to 

o 



S 
9 

Eh 
O 

o 
o 



ro 



r- 




"3 



i 



o cq 

3 9 



N ID CD 00 N N 



«J« ID ID ^ CO 

d d odd d 



o o 

CO 00 00 th 00 

I 1 I I I I 

CO CO CO CD CO CD 



CP O O U0 ITi CM 

*H (Ml CV2 w cva CVJ 

I I I I I I 

I I I I I I 

co in in co oo 

H vi rl 

f I I I I I 



*h O.i C\} t-i CV2 

d d d d d d 



CD tH C\J tD CV2 vH 



03 O n W (D 

tH vH vH rrH 



5 CD CO tD CO CD 

IU "7 "1 ^H T"H 

CU I I I I I 

ai w c\a s>2 c\2 ^ 

g rl r< d rl 

r-*J 'Q' 

^§5 r 3 ^! r' 1 *^ I^S 



CD ^ ID ID O 

r-t tH tH t-h CV2 

L L L 1 I 

ctl ctl ctl 

O O O O O 

O O O aa an 



I ID tH CO ID ID 
rH ID (D W ^ 



i O i in Di o id 

CD CO tH CO CO 




CO CO CO CO CO 

W O Q Q O Q 



I 

O 

T"H 



n cn o co coid cd r- 

rH W \H ^ r< H -r» 



ID tS IS CJD ID CO ID ID U3 

d d d d d d d d d 



O O C\j O C\2 O H 
rl N tH rW-l H tH tH 



I I I 



O 



I 



I 



CO CD CO v-1 CO 00 CD CO 00 



QQOOOO O 00 O 

CVJ 05 vH Cv2 Cs2 W rH CV2 

I I I I I 111 

I I I I I I I I I 

cd id oo cd co r- id id 

t-H CM -r* ^ rl H rH H rl 

I I I I I I I I I 



COOjT-HCV2T-tC\iTHC\2CV3 

ddddddddd 



cv2 W CM th 0D C\2 CO CO 
CP^IOCQWUDOtIw 



^ tH t — I tH t — f vH tH vH tH 

o o o o o id urj o 

rt rl W W W H rH W 

a cd ctl 

i w »x) ^ i! O co $ o 

id tti oj co cp txi eg cji 

tH CO ^rH CVJ 02 CVJ 

ct; fit: ct: tt; on a: ct; ct: 



2N P3 C\2 ^ vH ID W 



tfQ uj to OS r- CO co 



S S S - - - - - 

(tJ K § $ t rf 

roforocQconjcofo 
o q p p p 



3S 




11 R 

S § S B I § 



UJ 
CO 

s 



IO 

CO 



-7- 



